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SPublication of tbe•.n* onfflction 35eblaf

Partly with previos OUR support, the study of the polarization in

reflectiom nebulae ame completed and publisbed in the Astronomical JournalH and in the McDonald Obertory Contributions. This work lucluded an inter-
coqsarison with te Mlie theory of ecatzering by mall particles and an inter-
coparison with the ew r-met- ef "teratellar polarization. A reprint
is attached.

htblication of Observations of Astero"1& Latcurves

Previous OW support helped us to get sterted with a p-•r-am of obser-
vwatios of asteroid Ughtcures. ••his has ucw become n more etensive pro-
gram, especially because the reductious and the analysis of the data is A
big job, and the support is taken over by the National Aeronautics and Space
4akuistraticn. The first paper of this jointly supported work is abc'at to
appear in the Astronomical Joiandl d reprints will be submitted to the 0R
distribution Uist soon as they became asitlable.

The Abstract of this paper is as folleu.:

A oet of 13 light curves for 4 Veý.-t was obtained between Noveber
1958 and Wmy 1959, The set is ccupared with light curewa observed in
1950 (by R. L. Johnson), in 1952 (D. L. Harri3), In 1954 ML. .aineuajk',
and in 1967 (this paper). The stpeed as vel as the sense of rottocn
a" derived from the effect of asao.-ct charage on the apparent rotitoui
peried ("photometric astrometry", The r-otation is dire-ct, the true
period is 5h20 311665 (*0±.003 p.e.-), and the ecliptic lorugitu4e aud

latitude of the north pole are 126' (15') and 465' (.*), Vests differu
from the other asteroids in that its light curve has only me raxi..
and one ini:m, indicating a nearly spherical shape for Vesta vitb a
darker, mid slightly bler, region cn ce side. The brightness-p~sue
function shows a nonlinear increase near opposition C'oppot*.ticu effect'":
The colors D-V and U-3 increeae with the orbital 3hate angle ("redderti..r
with phase").

Polarization Izssuraents of ts Crab Nebula

First eiploratory umasuvrements were ade witb tne 21-iach Catslina
reflector, 4s reported in the Quarterly Pro&g-as Report of 30 June 19677- Tj.
Crab uws setting at this time, and the series of measurements wea incesplete
Rovewvr. reat proise is showa and the work will be continued

Publication of •a tpr on Vu 0ephei

A paper by Coyne and W_-tszewki has been accepted far publication in tht
Astronomical Journal, mad reprints ill, be sent to this distribution i1st ea I
soon as they becas awivnble.

The Abstract *f the paper is as follcvs: I
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Niew polarifinetric observations of ýi. Cephet in vine spectral
regionsi made during t~he years 1965-67 are presented. These are
cocmbir.vd with other polarimetric and photametrt.c observations ini
& discausatoq of the wavelength and titus dependence of the polariza-
tion of this star. 'Large changes in polarization occur in the
couaree of a few nonths. The wvewlength dependence of polaiization
'vvrieE] wit~h time. The polarization ponition angle for the Intrinsic
com ,ortznt of this star'sa pol~arization varies both with time and with
waveleiigth., The predominant presence of intrinsic polarization may
indicr~te that at least a part of the zceddeniug of this star can be of
circus ate11tar origin. This costs doubts on the applicabiaity of the
coniztlulon nbos',t the absev.:a of ice particles, baned on thz- Stra¶toscopa
1Xt ubcrvations of p Cephei, to the general Interateltor mredium. Also,
thia utar should not be used in the dietermination of the interstellar
Lbsrption-to-redding ratio.

~k~'.zKiruszoeuski, and Gehrals have caV~leted a manuuscript on the
1.ntrins-ic polarizations observed cn other red rntars. This paper will be sub-.
rxttC focr publication in thcs Astroneamical .7vnnnal shor~tly, and repriuts will
wu, giant to the 0,M, dietribution aist as raon as they are available.

IThv MAbflraet of this paere~ is as Zc:l2aws-

Tuenty-three red variable nitara were observed for polarization in
reverah spectral regions in the rarng2 0.~3 - 1.0 p. The polarization
vteap)~9 rioes into ultraviolet mttainuing in asm cases at Ifist S%.
The :fate of the Increase Is gonerslly faster then the X/X lew, M(¶e
cairbov, aters differ from the N2'type a.tare by highar occurrence o'&
larger polarizations and ýby flat va-elatngtha dependonce in yetlo'.-bltie.
floýh 4is~rce of polarizction and position angle usually shcwi narge
va.Inin with time. The better observed stars show changen in polart
z~tun closbely correla~ted wiith the light vairiaticzas. 'ýhe wait-alangth

depazlncaoZ polariz~ation~ aleo changes in timts. The steep uval-nigtki
4pendmr-ce ce'a be explainad by the smeleculer scattering In~ an extended

ca~ymatric envelope; hewever e6 vimle toocdet of such an cava!!.ope Sivms
the mnitsuin polarization equal to 5ý54 -- aaalk'r then the cbmarved
,7nluea, The absorptitor: by graphite platelets can wiork In carbon, stars
but it cannot ex~p lain the S.-inerally Ktarge polarizations in N.-type nta~r3.

11w, cppert by the Of fico of~ Vinval kaearoch has helped us gettin start,-
In nroi aw explorations.. Thtc greatest ounwmple in my case is that of the
hi4h.'altitude ballooniing,, the first discuesions of pr.:tblems and solutions eetii
helA at OU~R Headquarters and theme discussions were quite atiwilating and
hollpfal. 0MI1 even helped us to find the appropriate amount of financiaul suppct:
for tlin"~olariacnpe program!' w-hch haa noiy becoma almost n smeceeeeful routshw.

S fvam of~ my atudanta and ancai~u3d I are i-adcbtad to the Office t-
Fava:i Rene~irch in General,, nodl to; Hu F_ .SReactor in par~i-4ular, for i.

nuLta?.)ort eind thoe ncouragement of cur vork.

Tca~ G-'hre~ls
Tu'rnan, iLr~.orio


